In 2006, the Centers for Disease Control and Prevention recommended Expedited Partner Therapy (EPT) as a clinical option for assuring treatment of sex partners of persons infected with sexually transmitted infections. In this review, we provide an update on research, evaluation and efforts to increase EPT coverage. We also attend to EPT for gonorrhea in the context of antimicrobial resistance.
INTRODUCTION
Expedited partner therapy (EPT) is the clinical practice of treating sex partners of persons infected with specific sexually transmitted infections (STI) without requiring an intervening clinical evaluation [1] . EPT has existed informally for decades, but formal studies and subsequent recommendations for practice in the United States are more recent.
Given an infected index patient in a clinical setting, EPT is based around three core principles: an efficacious oral therapy for treatment, a qualified source of therapy for partner treatment, and a medium through which such therapy can be brought to the partner. In the United States, the relevant STI are uncomplicated chlamydial infection and gonorrhea. The source is a physician or other healthcare provider qualified to prescribe or disburse the single-dose medication(s) for each infection, assuring that both are treated according to current guidelines. The medium is usually the patient, although some health departments allow disease investigators in the field to provide therapy [2] . Given the typical venue for chlamydial infection and gonorrhea diagnosis -a clinic without a specific STI focus or public health field investigation services, patient-delivered partner therapy is the most likely form of EPT and the focus of this review. family planning clinics) and using various algorithms (e.g., one or two eligible STI, women only or both sexes, availability of public health investigators) have demonstrated that EPT increases the proportion of partners treated and reduces reinfections among index patients at follow-up [4] [5] [6] [7] . Subsequent recommendations, published in 2006, were that clinicians consider EPT for heterosexual men and women with uncomplicated chlamydial infection or gonorrhea [1, 8] . The recommendations express more caution for other infections, as well as for MSM (whose rates of undiagnosed HIV were thought to make them priority candidates for public health investigation services).
Two British studies since 2006 addressed versions of EPT. In Scotland, a RCT with family planning, genitourinary medicine, and hospital termination of pregnancy clinics provided chlamydia-infected women with either medications for partners (azithromycin 1 g), test kits for partners to mail back, or patient referral instructions [9] . Data from women reached at 6 months indicated high partner notification rates: across study arms, 86% of the women said they were able to notify all partners; 97% were able to notify all or some. Of the 65% of 330 women enrolled in the study who provided a follow-up sample at some point over the ensuing 21 months, 15% had at least one positive chlamydia test; positivity rates did not differ across RCT arms.
After EPT with no intervening partner contact with the healthcare system was adjudged legally untenable in England and Wales [10] , a UK study assessed treatment rates using two different 'accelerated partner therapy' (APT) models in conjunction with standard partner referral (during which patients received an interview and contact slips) [11 && ]. In one APT model, patients delivered telephone contact information to partners, who could then be assessed by phone and receive a prescription for care. The other model used community pharmacists trained in sexual health: the index patient was provided with materials for partners to take to the pharmacy, and partners were treated after consultation with the pharmacist. Patients were permitted to choose the approach for each of their partners. The 226 patients enrolled reported 296 contactable partners, choosing routine partner notification for 39%, the phone version of APT for 46%, and the pharmacy version for 15%. Both APT methods resulted in higher treatment rates (59% phone, 66% pharmacy) than routine partner referral (36%). Providers preferred the phone version of APT [12 & ]. In both trials, EPT use was cheaper than alternatives with equivalent efficacy, a point also made when formal cost analyses were applied to earlier RCTs [13 && ]. Patient choice is an interesting addition to this study. A pure RCT could have shown one condition was superior, and if one mechanism were shown to yield clearly superior treatment rates, a program might not offer the alternative. This approach, however, can easily result in underestimates of effectiveness (e.g., if a participant is randomized to a condition he or she would not have chosen and cannot fulfill). The study authors recommended a cluster-randomized trial, which would permit comparisons of treatment rates in a randomized setting to those in this nonrandomized study.
A RCT in Alabama used trichomoniasis among women as the infection of interest and compared EPT with public health investigator services as well as partner referral [14] . Reinfection rates in the EPT arm were lower than in the other two arms combined, although not lower than in the partner referral arm alone. Relative treatment rates are difficult to interpret, although the differences in treatment estimates were large. For EPT, 80% of women said they delivered treatment to their male partner, and 90% of these women thought it very likely the man took the medication. For the other two groups, 25% of partners in the partner referral condition and 57% of those in the investigator condition were treated in clinic.
Finally, several program evaluations have also addressed treatment and reinfection in programs instituting EPT. Partner treatment rates for EPT are typically higher than for partner referral, as shown in a study of California family planning clinics [15 && ]. This same study also demonstrated how EPT could be combined with other partner treatment interventions: asking women receiving test results to bring in partners with them also increased treatment rates, especially for steady partners. Reinfection is harder to measure because patients may be more likely to reappear at a clinic, if they are infected. A New York study in family
KEY POINTS
Treating partners of persons infected with sexually transmitted diseases is important for patients, their partners, and communities.
EPT is one means of increasing the likelihood that partners will be treated for exposure to chlamydia or gonorrhea.
Availability of EPT is consistently increasing, although barriers to EPT use still remain.
The prospect of cephalosporin-resistant gonorrhea may limit EPT for gonorrhea (but not chlamydia).
planning clinics recorded reinfection data for 40% of patients and saw no difference in reinfection, whereas a Baltimore program measured reinfection at STD clinics and saw it diminish with the implementation of EPT [16, 17] . In a San Francisco STD clinic, researchers estimated no differences between the proportion of reinfections in the population receiving and not receiving EPT [18] .
COVERAGE AND UPTAKE
Even an efficacious intervention will have minimal population prevention impact if it is not widely used. The principle of giving patients medications or even prescriptions to pass on to unevaluated partners requires careful attention to issues of safety, legality and liability.
Legal status
Following the publication of the 2006 recommendations, the Centers for Disease Control and Prevention (CDC) assessed its legal status of EPT across the United States (note the assessment is explicitly not legal advice), including a review of state laws, legal rulings, and policy statements from organizations such as medical boards, nursing boards, and pharmacy boards [19] . CDC monitors changes: www.cdc. gov/std/ept/legal/default.htm. States are categorized into three areas: those where EPT is permitted, those where EPT is prohibited, and those where EPT is 'potentially allowable' (i.e., states where an authoritative statement would clarify EPT status one way or the other). In 2008, the majority of states fell into the potentially allowable category. Of those where EPT was permitted, some had legislation or other action expressly permitting EPT, whereas others simply had language in state public health law favoring EPT without explicit intent to enable the practice. Since 2008, many states have taken up authorizing legislation or administrative action. At present, 31 states fall into the category of 'permitted,' including six states that originally had prohibitions. Two more are in the final stages of expressly authorizing EPT. Anecdotally, the largest barrier to authorization of EPT is legislative time. A CDC toolkit now helps assure the right stakeholders are consulted: http:// www.cdc.gov/std/ept/legal/LegalToolkit.htm.
Uptake
Data suggest a majority of patients find EPT acceptable [20,21 & ]. Some patients are averse, however, reinforcing the need for providers to discuss options with patients. Providers appear more ambivalent than patients toward EPT, both in US and UK studies [22, 23] . Reasons for ambivalence vary, but often include worries about allergic reactions, liability, and incomplete care when partners do not seek evaluation. One survey of obstetricians and gynecologists in Arizona found that almost one-third of respondents were reluctant to prescribe EPT because of allergy-related concerns, whereas another 11% did not prescribe EPT due to liability concerns [24] . A New York study reported that health department acceptance was inversely related to the availability of other resources, such as field investigation capacity [25] .
None of the US RCTs recorded a serious adverse event, such as anaphylaxis; neither have any of the jurisdictions operating hotlines or other surveillance (e.g., California, Washington, Baltimore). As the legal analysis, there have been no records of lawsuits, and several states formally authorizing EPT have built immunity stipulations into their efforts, essentially identifying a standard of care. Insurance, however, may not cover medications for partners, which means either the clinician, health organization, or the patient and partner have to cover the cost of medication.
Uptake evaluation
In New York City, a family planning clinic instituted EPT as part of a partner management strategy, with providers trained to 'address partner treatment in the context of a suspected or confirmed case of chlamydia,' in particular, through a discussion with the patient [16] . Of 466 patients treated for chlamydia in 2004-2005, 323 (69%) were provided with EPT after a discussion with their provider. Of the remainder, 36 (8%) had no partner treatment information recorded, 58 (12%) chose partner referral only, 31 (7%) chose 'nothing,' and 18 (4%) reported their partners were already treated, rendering them ineligible for EPT. Baltimore STD clinics [17] have reported substantial proportions of individuals receiving EPT (68%), as has an STD clinic in San Francisco (43%, with almost identical rates of uptake among heterosexual patients and MSM) [18] . Each of these locations is characterized by clear protocols and a sense that partner treatment is an important part of patient and public health. The Arizona survey cited above also found that providers who were informed of guidelines permitting EPT were more likely to prescribe EPT, 69 vs. 44% [24] .
Uptake may be improved by adding EPT options to other innovations, especially if those innovations address barriers such as reluctance to prescribe without some type of partner contact. For example, internet-based partner services (IPS), in which disease investigators or patients contact partners through electronic media, help link partners to health services. Although the typical construal of IPS is to contact partners and bring them to in-person care, a conceivable extension for uncomplicated chlamydial infection would be to gather some basic partner data, answer questions and prescribe accordingly -similar to APT. Electronic contact may be proactive, as when an investigator attempts to contact a partner, or reactive, as when a patient is given a link or e-mail to contact health services. Although a proactive approach is likely to be more efficacious, a reactive approach may be easier to implement, especially on a population-wide basis.
EXPEDITED PARTNER THERAPY AND ANTIMICROBIAL RESISTANCE
EPT for gonorrhea is complicated by the emerging problem of antimicrobial-resistant Neisseria gonorrhoeae. N. gonorrhoeae has progressively acquired resistance to each antibiotic previously recommended for treatment: sulfonamides, penicillin, tetracycline, and, most recently, fluoroquinolones. Now, there is evidence that N. gonorrhoeae is becoming less susceptible to oral third generation cephalosporins. Cephalosporins are the last class of antibiotics that remain widely effective and are recommended for the treatment of gonorrhea. In the last decade, decreased in-vitro susceptibility to cephalosporins has been observed in Asia, Europe, and North America [26] [27] [28] [29] [30] [31] and oral cefixime treatment failures have been reported from Japan and several countries in Western Europe [32] [33] [34] [35] [36] [37] [38] . In the United States' Gonococcal Isolate Surveillance Project (GISP), cefixime minimum inhibitory concentrations (MICs) against N. gonorrhoeae have been increasing, indicating declining susceptibility to cefixime. Although there have been no confirmed cephalosporin treatment failures in the United States, from 2006 to January-August 2011, the proportion of GISP isolates with elevated cefixime MICs (0.25 mg/ml) increased from 0.1 to 1.5% [39 && ]. (The MIC breakpoints corresponding to cephalosporin resistance have not been defined, but the Clinical and Laboratory Standards Institute defines 'decreased susceptibility' to cephalosporins as cephalosporin MICs 0.5 mg/ml. GISP uses the lower MIC breakpoints of 0.25 mg/ml for cefixime and 0.125 mg/ml for ceftriaxone, considered 'elevated MICs', to provide greater sensitivity for surveillance trends). In the West, the proportion increased from 0.2% in 2006 to 3.2% during January-August 2011. Among MSM, the proportion increased from 0.2 to 3.8%. The proportion of isolates with elevated ceftriaxone MICs also increased during this time, but was at least 1% in all regions and among MSM during January-August 2011.
Due to these trends in decreasing susceptibility to cefixime, CDC recently revised its gonorrhea treatment guidelines and no longer recommends cefixime as first-line treatment for gonorrhea [39 && ]. The CDC-recommended gonorrhea treatment regimen is dual treatment with ceftriaxone 250 mg given intramuscularly as a single dose and either oral azithromycin 1 g as a single dose or oral doxycycline 100 mg twice a day for 7 days. For patients with severe cephalosporin allergy, oral azithromycin 2 g as a single dose is the only alternative. However, this regimen is not recommended for routine treatment because N. gonorrhoeae has previously rapidly developed resistance to macrolide antibiotics, and cases of high-level azithromycin resistance have already been documented [40 & ,41] . Oral cefixime 400 mg as a single dose, in combination with either azithromycin or doxycycline, should be used only when treatment with ceftriaxone is not possible. CDC recommends that all patients who receive an alternative treatment regimen return for test of cure 1 week after treatment to ensure that the infection has cleared.
Because the only CDC-recommended treatment regimen includes an intramuscular injection, the revised treatment guidelines have significant implications for EPT for gonorrhea. Patients and their exposed sex partners should be informed that dual therapy with ceftriaxone and either azithromycin or doxycycline is the most effective treatment for gonorrhea, and partners should be strongly advised to present to a clinic for dual treatment that includes ceftriaxone. However, for heterosexual patients with gonorrhea whose partners' treatment with ceftriaxone cannot be ensured or is unlikely, EPT using cefixime and either azithromycin or doxycycline can still be considered. This approach should always be accompanied by efforts to encourage partners to seek clinical evaluation and to educate partners about the need for test of cure if a cefixime-based regimen is used. In the future, if and when cefixime resistance emerges in the United States, continued use of cefixime-based EPT for treatment of gonorrhea will require ongoing risk-benefit analyses that take into account the prevalence of cefixime-resistant strains in the community. New oral treatment regimens with a high efficacy against N. gonorrhoeae are urgently needed; until new oral regimens are developed, cephalosporin resistance poses a threat to the continued use of EPT for gonorrhea.
CONCLUSION
EPT for chlamydial infection is increasingly available as an option and relatively uncontroversial. The authors of one RCT [7] noted that patients had received 'gold standard' counseling and suggested EPT could be most useful in situations where such counseling was not likely to occur. Another reasonable deduction from these data, however, is that providers and organizations actually have two routes to increasing the success of patient-based partner notification: EPT is one, and improved counseling is another [6, 42] . This conclusion may become especially salient in gonorrhea treatment. The current first-line recommendation for gonorrhea treatment requires an injection; therefore, effective partner referral counseling assumes a greater relative primacy for gonorrhea. Once again, situational and patient-level contingencies may well determine the best course of action in various settings, and a frank and informed discussion between clinician and patient remains as important as ever.
